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Examination of in situ carbonate-bearing
layers and habitability in an ancient
hydrothermal environment
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Proposed landing site:
! Southern Nili Fossae Trough

South of the ““Nili Fossae
Trough” site

Within Mars 2020 elevation
constraints

Stratigraphy similar to that
exposed in the north;
includes strong carbonate
signhature

Cache significantly diverse
material that is in-place
(known context)




Proposed landing site:
Southern Nili Fossae Trough
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Landing Ellipse stats

" LN | AT | Dustindex | Thermalinerta | Sope Albedo

0.965 | 0.985 | 0.972 219 235 230 0.03 8.48 1.22 0.121 | 0.131 | 0.126
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Diversity within landing ellipse:
Primary (igneous) mineralogy

Land-on unaltered
volcanic Hesperian

-., plains (age-dating)

Evolving primar
compositions?




Diversity within/outside landing ellipse:
Primary~(igneous) mineralogy

IR Albedo

HCP NBPP22
[189,463]/]189.444]:(5x5 ROI)

MAF = g8

[165.243]/[165.429]:(7x7 ROI)
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Diversity within landing ellipse:
Noachian primary/altered

OPX LAPP47B
124.411)/[124.433]:(5x3
[118,400]/[118.438]:(5x3 ROI)

CRISM I/F (Offset for clarity)

1000 1500 2000 2500
wavelength (nm)




" 4 HiRISE analysis:

ESP 016496_2000
» Fan?/debris flow?




© Fan?/debris flow?




Diversity within landing ellipse:
Noachian primary/altered

Land-on in place unaltered volcanic Hesperian plains
(age-dating)

Hesperian flow characteristics (magmatic evolution
of Syrtis Major through mineralogic/elemental
analysis, flow layers/thickness with GPR)

Ancient Noachian LCP-bearing material (ancient
crust composition, mineralogic/elemental analysis)

Determine composition of Noachian alteration
material (constrain alteration temperature, fluid
composition, pH, etc.)



Exposed contact
between altered and
unaltered material
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Diversity just past ellipse:
Compositional stratlgraphy

|| i[Magnesite F1ICC06B
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Diversity just past ellipse:
Compositional stratigraphy

Hydration
variability?
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© Mg-OH bearing layered
material below plateau
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t past ellipse:
Layering
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Diversity just past ellipse:
Noachian primary/altered

Discernable contact between unaltered and altered
Noachian material (test formation hypotheses)

Compositional stratigraphy of altered material, carbonate
component? (diverse alteration conditions,
temperature/pH/fluid gradients > energy gradient)

Hydration state of phyllosilicates (human resource)

Layered alteration material at the top of the stack
(sedimentary? changing formation mechanism?)

Possibility of mega-breccia provides even more potential
diversity

Contact between Syrtis flows and plateau material - nature
of Fossae faulting (GPR)



Carbonate abundance

(CO, Diversity on plateau:
sequestration/cycling)
Carbonates
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Diversity on plateau:

Al-OH phases
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Kaolinite LAKA(O4
[64,91)/[64,138]:(7x5 ROI)
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Diversity on plateau:
Noachian primary/altered

In place Noachian LCP-bearing material (ancient
crust composition, mineralogic/elemental analysis)

Variety of alteration conditions (hydrothermal fluid,
mineralization along fractures)

Olivine-carbonate(-talc?) assemblage (test talc
hypothesis: increased Si activity may help preserve
biosignature-silicification, exothermic long-lived rxn)

Kaolinite-bearing material may record pedogenic
sequence
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Potential Traverse
Elevation

Kaolinite

L7

Fractures

Olivine-
Phyllo. carbonate
Debris Strat.  Phyllo. \

flow/fan ‘ layers
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~15x vertical exaggeration

15 20 25 30 35 40

Distance (Km)




Potential Traverse
Stratigraphy

Phy (fractu Wed)

Kaol.

OL+carb

Phy (layered)f==
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Context: Martian

Type 1A & 1B Samples: Aqueous
Geochemical Environments indicated by | Samples:

Environmental Setting for
Biosignature Preservation and

History Sampled,
Timing Constraints

Mineral Assemblages

Taphonomy of Organics

JIUBD|OA ‘20BJINS 3|gealeq

(@4s 433esd payipowun)j

-

pauljap
-[1I9m syiun jo Adeabiyeans

JuIRIISU0D
oiydeabieays 3sabunop

jUIRJIISUOD
olydesbiyesys 3ssp|o

e1D23a.qeban
uejyoeoN-Ajleg Jo -ald

3lun snoaubjy pug

(aA1snaaul “onsepodAd
‘moy) eae| ‘6:9) 3lun snoaubg

sAe|d snoJua4/ xQ d1Ja4

EN |([EH| O

o

0|0

syisodap edl|Is

S)uN 23ey|Ns pPY

SjuSWIPas 3.y NS

SjUBWIPas apLoJYD

Ssliun a2jeuogJde)

sAep Auejuswipas

94nsodxs jua09y

1

1

buiyuiidiano oi3puabelp oN

[BIAN[|Y/|RIAN|4

oiuabopad

Q2oeljinsqgns
(20007 >) |eWIaY104pAH

20e4NS
(2600T>) |ewJay30IpAH

(o13110deaa) auusnoeT

(jeluusuad)
auli3snoeT .o dleyadg

SMOJ} SIMAS

CINE]
apisino Ajpsow Aydeabiyens

SMO|} SIMAS

SIpISI

bulieaqg-a3e21|1s0||Aud

sjun 427 pue SulAllO

SMO|J SIMAS

bulieaqg-eoi|is
2q Aew saunjoely Juelsisay

neaje|d ul a3eUOQgJIeD
-dUIAlj0 pue ‘ojlAyd yiim

Sjuljoey
'0|]Ayd paJaAen
Aepp+dDT

uej/moll siugag

‘0|]Ayd paJaAe]

0||Ayd -B|a /24 190 duljoR)

(o]e3-)93RUOQGIRD-BUIAIID



